[Abstract] The mitochondrial paradigm for common disease proposes that mitochondrial DNA (mtDNA) sequence variation can contribute to disease susceptibility and progression. To test this concept, we developed the Mitochondrial-nuclear eXchange (MNX) model, in which isolated embryonic pronuclei from one strain of species are implanted into an enucleated embryo of a different strain of the same species (e.g., C57BL/6 and C3H/HeN, Mus musculus), generating a re-constructed zygote harboring nuclear and mitochondrial genomes from different strains. Two-cell embryos are transferred to the ostia of oviducts in CD-1 pseudopregnant mice and developed to term. Nuclear genotype and mtDNA haplotype are verified in offspring, and females selected as founders for desired MNX colonies. By utilizing MNX models, many new avenues for the in vivo study for mitochondrial and nuclear genetics, or mito-Mendelian genetics, are now possible.
1. Female donor mice are injected intraperitoneally (IP) with PMS (5.0-7.5 IU, in a volume 0.2-0.3 ml) using a 26 gauge needle and a 1 or 3 ml syringe. Optimum dose and age of the mice can be strain specific, and should be determined via dose response curves with assessment of fertilized embryo production. Typically, female mice are injected ~noon on day 1.
2. Approximately 48 h after (day 3) the PMS injection, donor mice receive an IP injection of HCG of the same dose as PMS. Immediately following injection, super-ovulated females are paired and mated with proven breeder males of the same nuclear genotype (matching the female, 
